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Materials.
Tetrahydrofuran, diethyl ether, dichloromethane, hexanes, and pentane were purchased from Fisher Scientific. The solvents were sparged for 20 min with dry N 2 and dried using a commercial twocolumn solvent purification system comprising columns packed with Q5 reactant and neutral alumina respectively (for hexanes and pentane), or two columns of neutral alumina (for THF, Et 2 O and CH 2 Cl 2 ).
Deuterated tetrahydrofuran and pyridine were purchased from Cambridge Isotope Laboratories, Inc.
Deuterated tetrahydrofuran was stored for at least 12 h over potassium mirror, whereas pyridine was stored over 4 Å molecular sieves prior to use. Activation parameters were determined using Eyring plots generated from rate data obtained at several temperatures.
UV-Vis Absorption Spectroscopy and Kinetics. All UV-Vis Absorption measurements and pseudo-first order kinetics studies were performed using a Perkin Elmer 950 UV-Vis/NIR spectrophotometer. 1 mm pathlength screw cap quartz cells were used with a blank measured before each run. All samples were prepared under an N 2 atmosphere (see General Experimental above). Pseudo-first order kinetics studies for 1-Ce were observed to 3 t 1/2 at 487 nm. All pseudo-first order kinetics measurements gave fits (R 2 ) ≥ 0.999 following a first order integrated rate law. to build up during the rate studies an underestimation of k obs would occur. In the worst case scenario, which assumes that all of the Ce IV species in solution corresponded to 2-Ce-Cl(homo) instead of 2-Ce(het), a 12% error in k obs would be observed.
Electrochemistry. Voltammetry experiments were performed using a CH Instruments 620D
Electrochemical Analyzer/Workstation and the data were processed using CHI software v 9.24. All experiments were performed in an N 2 atmosphere drybox using electrochemical cells that consisted of a 4 mL vial, glassy carbon (3 mm diameter) working electrode, a platinum wire counter electrode, and a silver wire plated with AgCl as a quasi-reference electrode. The working electrode surfaces were polished prior to each set of experiments, and were periodically replaced on scanning > 0 V versus ferrocene (Fc) to prevent the buildup of oxidized product on the electrode surfaces. Solutions employed during CV studies were ~1 mM in analyte and 100 mM in [ X-Ray Crystallography. X-ray intensity data were collected on a Brüker APEXII CCD area detector employing graphite-monochromated Mo-Kα radiation (λ=0.71073 Å) at a temperature of 143(1)K. In all cases, rotation frames were integrated using SAINT, 6 producing a listing of unaveraged F 2 and σ (F   2   ) values which were then passed to the SHELXTL 6 program package for further processing and structure solution on a Dell Pentium 4 computer. The intensity data were corrected for Lorentz and polarization effects and for absorption using TWINABS 7 or SADABS. 8 The structures were solved by direct methods (SHELXS-97). 9 Refinement was by full-matrix least squares based on F 2 using SHELXL-97. 9 All reflections were used during refinements. Non-hydrogen atoms were refined anisotropically and hydrogen atoms were refined using a riding model. Crystallographic data and structure refinement information are summarized in Table S3 . The crystallographically determined bond lengths and angles for 1-Ce(het) and Tables S5 and S6 . addition of trityl chloride, the solution instantly changed from pale yellow to dark purple. The reaction was stirred at room temperature for 1 h, filtered through a Celite-packed coarse porosity fritted filter, and the solvent was removed from the filtrate under reduced pressure to yield a purple residue. The purple residue was then extracted with toluene (8 mL). The dark purple solution was filtered through a Celitepacked coarse porosity fritted filter, and the solvent was removed from the filtrate under reduced pressure.
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Synthesis of 1-Ce(het)
Dark purple crystals were grown from layering concentrated THF solutions of 2-Ce(het) with pentane 
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